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Question #: 1 


2 
Finish review. 1D: 51751 Which of the following is NOT a risk factor for metabolic syndrome: 


Incorrect 


P Faga Select one: 


Serd Fees Fasting blood sugar greater than 5.6 mmol/L * 


High-density lipoprotein cholesterol (HDL-C) less than 1.3 mmol/L in men Y 


Waist circumference x A 
pester thangs cm for Rose Wang (ID:113212) this answer is incorrect. In women, a waist 
womern circumference greater than 88 cm is risk factor for metabolic 


syndrome. 


Triglyceride level greater than 1.7 mmol/L * 


| incorrect 
Marks for this submission: 0.00/1.00. 
TOPIC: Dyslipidemia 


LEARNING OBJECTIVE: 


To define metabolic syndrome and recognize the criteria used for its diagnosis. 


BACKGROUND: 


Metabolic syndrome describes the presence of multiple conditions that increase the risk of cardiovascular 
disease, including abdominal obesity, hypertension, dyslipidemia, and elevated blood glucose. 


This definition includes the presence of >3 of the following: 
e Waist circumference of >102 cm in men and >88 cm in women 
© Triglycerides 21.7 mmol/L 
* HDL cholesterol (HDL-c) <1.0 mmol/L in men and <1.3 mmol/L in women 
e Systolic blood pressure 2130 mmHg or diastolic blood pressure >85 


* Fasting glucose 25.6 mmol/L. 


RATIONALE: 
Correct Answer: 
* High-density lipoprotein cholesterol (HDL-C) less than 1.3 mmol/L in men - For men, an HDL-C 


less than 1.0 mmol/L is a risk factor for metabolic syndrome. For women, an HDL-C less than 13 
mmol/Lis a risk factor for metabolic syndrome. 


Incorrect Answers: 


* Fasting blood sugar greater than 5.6 mmol/L - A fasting blood sugar greater than 5.6 mmol/L is a 
risk factor for metabolic syndrome. 


© Waist circumference greater than 88 cm for women - In women, a waist circumference greater than 
88 cm isa risk factor for metabolic syndrome. 


© Triglyceride level greater than 1.7 mmol/L - A triglyceride level greater than 1.7 mmol/L is a risk 
factor for metabolic syndrome. 


TAKEAWAY/KEY POINTS: 


Diabetes Canada defines metabolic syndrome as the presence of 23 of the following: waist circumference 
of >102 cm in men and >88 cm in women, triglycerides >1.7 mmol/L, HDL cholesterol (HDL-c) <1.0 mmol/L 
in men and <1.3 mmol/L in women, systolic blood pressure 2130 mmHg or diastolic blood pressure 285, 
or fasting glucose 25.6 mmol/L. 


Question #52 


ID: 51848, 
Correct 
P Fig question 


Send Feedback 


Question #: 3 


1D: 51841 


REFERENCE: 


[1] Alberti KG, Zimmet PZ. Definition, diagnosis and classification of diabetes mellitus and its complications. 
Part 1: diagnosis and classification of diabetes mellitus provisional report of a WHO consultation. Diabet 
Med. 1998 Jul;15(7):539-53. 

[2] Grundy SM, Cleeman JI, Daniels SR et al. Diagnosis and management of the metabolic syndrome: an 
American Heart Association/National Heart, Lung, and Blood Institute Scientific Statement. Circulation. 2005 
Oct 25;112(17):2735-52. 

[3] Diabetes Canada Clinical Practice Guidelines Expert Committee. Diabetes Canada 2018 Clinical Practice 
Guidelines for the Prevention and Management of Diabetes in Canada. Can J Diabetes. 2018;42(Suppl 1):S1- 
$325. 


The correct answer is: High-density lipoprotein cholesterol (HDL-C) less than 1.3 mmol/L in men 


FJ is a 63-year-old male who would like to calculate his Framingham Risk Score. His past medical 
history includes hypertension, dyslipidemia, and insomnia for which he takes valsartan 80 mg PO 
daily, atorvastatin 10 mg PO QHS, and zopiclone 7.5 mg PO QHS PRN, respectively. His most recent 
blood pressure reading was 135/80 mmHg, his serum LDL-C level is 1.9 mmol/L, and his total 
cholesterol level is 4.5 mmol/L. FJ is a social drinker, but he does not smoke. 


Which of the following is NOT used to calculate the Framingham Risk Score? 


Select one: 
Systolic Blood Pressure (SBP) % 
Age X 
Total cholesterol * 
Low-densit {v 
TAA Rose Wang (ID:113212) this answer is correct. High-density lipoprotein and 


(DL) total cholesterol are used to calculate the Framingham Risk Score, but LDL is 
not. 


{ Correct 
Marks for this submission: 1.00/1.00. 
TOPIC: Dyslipidemia 


LEARNING OBJECTIVE: 
To identify parameters used to calculate the Framingham Risk Score. 


BACKGROUND: 


As a component of the clinical assessment of patients with dyslipidemia, it is important to consider the 

SA ain lances Go E denen aE A gesenes (ae cannon EENE 
calculate a patient's 10-year-risk of developing cardiovascular disease. The risk score is used to categorize 
patients into low-risk (< 10%), intermediate-tisk (10-20%), and high-risk (>20%) of developing 
cardiovascular disease. Parameters used to calculate the FRS include age, gender, smoking status, both 
high-density lipoprotein (HDL) and total cholesterol, systolic blood pressure, and treatment of 
hypertension. 


RATIONALE: 
Correct Answer: 


* Low-density cholesterol (LDL) - High-density lipoprotein and total cholesterol are used to calculate 
the Framingham Risk Score, but LDL is not. 


Incorrect Answers: 


* Systolic Blood Pressure (SBP) - Systolic blood pressure is used to calculate the Framingham Risk 
Score. 


* Age - Age is used to calculate the Framingham Risk Score. 


e Total cholesterol - Total cholesterol is used to calculate the Framingham Risk Score. 


TAKEAWAY/KEY POINTS: 


Parameters used to calculate the Framingham Risk Score include age, gender, smoking status, both high- 
density lipoprotein and total cholesterol, systolic blood pressure, and treatment for hypertension. 


REFERENCE: 


[1] D'Agostino RB Sr, Vasan RS, Pencina MJ et al. General cardiovascular risk profile for use in primary care: 
the Framingham Heart Study. Circulation. 2008 Feb 12;117(6):743-53. 


The correct answer is: Low-density cholesterol (LDL) 


a 65-year-old female being assessed by her fa 


aru 


physician for possible causes of newly 
a aed 


Ses ee Se eee 


ror pase 


Conch arthritis, and atrial fibrillation for which she takes hydrochlorothiazide, prednisone, and warfarin, 
Y Fag question respectively. SH has also been taking hormone replacement therapy since entering menopause. SH 
E does not smoke nor does she consume any alcohol, and she maintains a relatively healthy diet. Her 
serum creatinine level is 75 umol/L (normal: 50 - 100 pmol/L), her serum potassium level is 3.9 
mmol/L (normal: 3.5 - 5.0 mmol/L), and she weighs 72 kg. 
All of the following drugs are known to cause secondary hyperlipidemia EXCEPT: 
Select one: 
Hormone replacement therapy % 
Warfarin v 3 
‘Rose Wang (ID:113212) this answer is correct. Warfarin is not a common cause of 
secondary hyperlipidemia. 
Prednisone % 
Hydrochlorothiazide * 
Marks for this submission: 1.00/1.00. 
TOPIC: Dyslipidemias 
LEARNING OBJECTIVE: 
To recognize medications that can cause secondary dyslipidemia. 
BACKGROUND: 
When initiating therapy for dyslipidemia, it is important to understand potential contributors to patients’ 
lipid levels. In addition to assessing diet, physical activity, stress management, and other lifestyle factors it is 
also important to consider medications. Certain medications can contribute to hyperlipidemia and these 
medications include: 
© Thiazide diuretics 
* Azole antifungals 
* Hormone replacement therapy 
* Oral contraceptives 
* Corticosteroids 
© Isotretinoin 
e Mirtazapine 
* Atypical antipsychotics 
© Protease inhibitors 
It is important to note that while these medications can contribute to dyslipidemia, they do not necessarily 
have to be discontinued and would be left to the clinical judgment of the practitioner. 
RATIONALE: 
Correct Answer: 
e Warfarin - Warfarin is not a common cause of secondary hyperlipidemia. 
Incorrect Answers: 
* Hormone replacement therapy - Hormone replacement therapy is a common cause of secondary 
hyperlipidemia. 
* Prednisone - Corticosteroids are a common cause of secondary hyperlipidemia. 
+ Hydrochlorothiazide - Thiazide diuretics are a common cause of secondary hyperlipidemia. 
TAKEAWAY/KEY POINTS: 
Certain medications such as thiazide diuretics, prednisone, and hormone replacement therapy can cause 
secondary hyperlipidemias. 
REFERENCE: 
[1] Roederer GO. Dyslipidemias. In: RxTX. Ottawa, ON: Canadian Pharmacists Association. https://myrxtxca. 
The correct answer is: Warfarin 
Question #4 
1D:51822 All of the following are true about evolocumab EXCEPT: 
Corret 


Select one: 
P Fag question 
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a 
It is the most potent agent for LDL reduction % 
It can be used as an adjunct with statins and ezetimibe * 


Evolocumab has numerous drug interactions that v 


merk omona ta Rose Wang (ID:113212) this answer is 


correct. 
Evolocumab does not have any known 
drug interactions. 


Marks for this submission: 1.00/1.00. 
TOPIC: Dyslipidemias 


LEARNING OBJECTIVE: 


To recognize appropriate adjunct treatments for dyslipidemia in primary prevention. 


BACKGROUND: 


Prescription lipid-lowering agents include HMG-CoA reductase inhibitors (i.e. statins), cholesterol 
absorption inhibitors (i.e, ezetimibe), fibrates, icosapent ethyl, PCSK9 inhibitors, and resins. Statins are 
recommended first-line to lower lipid levels in the blood. Other agents may be substituted or added if lipid 
targets are not reached. The treatment approach for both primary prevention (i.e. those without a statin- 
indicated condition) and secondary prevention is to initiate therapy with a statin. 


If targets are not met (ie. LDL-C >2.0 mmol/L or non-HDL-C >2.6 mmol/L or ApoB 20.8 g/L) in primary 
prevention with the maximally tolerated statin therapy, add-on therapy with a cholesterol absorption 
inhibitor, such as ezetimibe, is recommended. Ezetimibe inhibits absorption of cholesterol via the intestines 
and has been shown to reduce LDL-C and triglycerides by up to 25% and 9%, respectively, It is reportedly 
better tolerated versus resins, does not affect the absorption of fat-soluble vitamins, and has a low risk of 
potential CYP450 drug interactions. Ezetimibe may be considered as monotherapy in patients who cannot 
tolerate statin therapy. 


Bile acid sequestering resins, such as cholestyramine, colesevelam, and colestipol, may be considered as an 
alternative to ezetimibe for add-on therapy in primary prevention, however, studies evaluating their efficacy 
for the prevention of atherosclerotic cardiovascular disease have been inconclusive to date. Resins have 
been shown to reduce LDL-C by up to 30% and increase HDL-C by up to 10%, however, 
hypertriglyceridemia, gastrointestinal symptoms, and fat-soluble vitamin deficiency are some of the side 
effects associated with resins. 


PCSK9 inhibitors such as evolocumab and alirocumab can be used as an adjunct with statins and/or 
ezetimibe in patients who have not achieved adequate control. They are expected to reduce LDL by 50- 
70%. They are administered subcutaneously every 2 weeks or every 4 weeks. Injection site reactions are the 
most common adverse effect, and there are no known drug interactions. 


RATIONALE: 
Correct Answer: 


œ Evolocumab has numerous drug interactions that must be monitored for - Evolocumab does not 
have any known drug interactions. 


Incorrect Answers: 


* It is administered subcutaneously every 2 weeks or once a month - Evolocumab is administered 
subcutaneously every 2 weeks or once a month. 


It is the most potent agent for LDL reduction - Evolocumab is expected to reduce LDL by 50-70%. 


It can be used as an adjunct with statins and ezetimibe - Evolocumab can be used as an adjunct 
with statins and ezetimibe. 


TAKEAWAY/KEY POINTS: 
Evolocumab does not have any known drug interactions. 
REFERENCE: 


[1] Evolocumab Product Monograph. Amgen Canada. Revised September 2023. 
https://pdf.hres.ca/dpd_pm/00072644.PDF 


The correct answer is: 
Evolocumab has numerous drug interactions that must be monitored for 


Which of the following statements is FALSE regarding statin therapy? 


Select one: 


A 32-year-old pregnant w 
woman with elevated 
cholesterol levels should 

be started ofa statin 


Rose Wang (ID:113212) this answer is correct. Statin therapy should 
not be initiated during pregnancy unless the benefits highly 
outweigh the risks. Resins are generally the drug of choice for 


Question #: 6 


1D: 51846 


Correct 


pregnant women since they are not systemically absorbed. 


A 79-year-old male with elevated cholesterol should be started on low-dose statin therapy % 
A 56-year-old inpatient with an NSTEMI should be started on high-dose statin therapy * 


Aim to target LDL-C <1.8 mmol/L for patients with atheroscelortic cardiovascular disease receiving * 
maximally tolerated statin doses 


| Correct 
Marks for this submission: 1.00/1.00. 
TOPIC: Dyslipidemia 


LEARNING OBJECTIVE: 
To recognize proper management principles of dyslipidemia therapy. 


BACKGROUND: 


During pregnancy, lipid levels are influenced by hormonal changes. As a result, triglycerides, total 
cholesterol, and low-density lipoprotein cholesterol (LDL-¢) increase and high-density lipoprotein 
cholesterol (HDL-c) decreases. Patients who have a high risk of cardiovascular disease and are pregnant can 
use bile acid resins as the preferred agents. Otherwise, dietary changes are usually sufficient to control lipid 
levels during pregnancy, The use of statins is contraindicated in pregnancy. 


Patients with a number of conditions are also at increased risk of developing cardiovascular disease. These 
conditions include clinical evidence of atherosclerosis, abdominal aortic aneurysm, diabetes, arterial 
hypertension, current cigarette smoking, stigmata of dyslipidemia, family history of premature CVD, family 
history of dyslipidemia, chronic kidney disease, obesity, inflammatory bowel disease, HIV infection, erectile 
dysfunction, COPD, or hypertensive diseases of pregnancy 


The goal of therapy for patients with atherosclerosis is to decrease low-density lipoprotein (LDL-c) to <1.8 
mmol/L or have a 50% reduction in LDL-c from baseline. Patients initiating statin therapy post-myocardial 
infarction are recommended to use high doses of statins including atorvastatin 80 mg once daily or 
rosuvastatin 40 mg once daily to prevent future coronary events. 


When starting statins in the elderly, it is important to consider that elderly patients are mare sensitive to 
the adverse effects of statins and could benefit from using lower doses. 


RATIONALE: 


Correct Answer: 


+ A 32-year-old pregnant woman with elevated cholesterol levels should be started on a statin - 
Statin therapy should not be initiated during pregnancy unless the benefits highly outweigh the 
risks. Resins are generally the drug of choice for pregnant women since they are not systemically 
absorbed. 


Incorrect Answers: 


+ A 79-year-old male with elevated cholesterol should be started on low-dose statin therapy - It is 
recommended to start at lower initial doses in elderly patients to ensure the medication is well 
tolerated. 


A 56-year-old inpatient with an NSTEMI should be started on high-dose statin therapy - High 
dose Statins, including atorvastatin 80 mg and rosuvastatin 40 mg, are recommended in patients 
with a recent acute coronary event. 


Aim to target LDL-C <1.8 mmol/L for patients with atherosclerotic cardiovascular disease 
receiving maximally tolerated statin doses - In patients with atherosclerotic cardiovascular disease 
on maximally tolerated statins, the target LDL-C level is less than 1.8 mmol/L. 


TAKEAWAY/KEY POINTS: 


Statin therapy should not be used during pregnancy. Cholesterol and triglyceride levels rise progressively 
during pregnancy. Drug therapy is not started or continued during pregnancy unless the pregnant woman 
is at high risk, at which point a bile resin is recommended since there is no systemic drug absorption. 


REFERENCE: 


[1] Anderson TJ, Grégoire J, Pearson GJ et al. 2016 Canadian Cardiovascular Society Guidelines for the 
Management of Dyslipidemia for the Prevention of Cardiovascular Disease in the Adult. Can J Cardiol. 2016 


Nov;32(11):1263-1282. 


[2] Roederer GO. Dyslipidemia. In: Compendium of Therapeutics Choices. Ottawa, ON: Canadian 
Pharmacists Association. https://myrxtx.ca. 


[3] So DYF. Post-myocardial infarction. In: Compendium of Therapeutics Choices. Ottawa, ON: Canadian 
Pharmacists Association. https://myrxtx.ca. 


[4] Canadian Pharmacists Association (CPhA). HMG-CoA Reductase Inhibitors (CPhA Monograph). In: 
Compendium of Pharmaceutics and Specialties. Ottawa, ON: Canadian Pharmacists Association. 
https://myrxtx.ca. 


The correct answer is: A 32-year-old pregnant woman with elevated cholesterol levels should be started on 
a statin 


KM is a 56-year-old male presenting to his family physician for a follow-up after initiating stati 
therapy three months ago. His past medical history is significant for type 2 diabetes, osteoarthritis, 


and hypertension for which he takes metformin 1000 mg PO BID, acetaminophen 1000 mg PO TID 
PRN celecavih 19M ma PN RIN and amladinina E ma DN daily recnectively Thauch he hac hoan 


Question #:7 


ID: 51835, 
Correct 
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. 3: ag te meng eer 2 
taking maximally tolerated rosuvastatin once daily for the past three months, his cholesterol levels 
are still not at the desired target. His physician would like to add another agent to his regimen and 
is seeking a recommendation from you with regards to add-on therapy. 


Which of the following medications would NOT be an appropriate recommendation for KM? 


Select one: 
Ezetimibe % 
Cholestyramine ® 
Gemfibrozil Y 


Rose Wang (ID:113212) this answer is correct. 
Gemfibrozil should be avoided with statins. 


Evolocumab * 


| Correct | 
Marks for this submission: 1.00/1.00. 
TOPIC: Dyslividemias 


LEARNING OBJECTIVE: 
To identify drug-drug interactions between statins and other medications for the treatment of dyslipidemia. 


BACKGROUND: 


Medications used for the treatment of dyslipidemia include HMG-CoA reductase inhibitors (statins), 
fibrates, bile acid sequestrants, niacin, ezetimibe, and PCSK9 inhibitors. The first-line treatment options of 
dyslipidemia are HMG-CoA reductase inhibitors unless the patient is unable to tolerate this class of 
medications. Some patients may be unable to achieve their respective cholesterol targets with statins alone 
and may require additional medications to be used concurrently. Ezetimibe, bile acid sequestrants, PCSK9 
inhibitors, and fibrates with the exception of gemfibrozil can be used concurrently with statins to help 
control cholesterol levels. Both niacin and gemfibrozil increase the risk of myopathy when used 
concurrently with statins. 


RATIONALE: 
Correct Answer: 


e Gemfibrozil - Gemfibrozil should be avoided with statins. 


Incorrect Answers: 
e Ezetimibe - Ezetimibe can be combined with statins. 
© Cholestyramine - Cholestyramine can be combined with statins. 


e Evolocumab - Evolocumab and other PCSK9 inhibitors can be combined with statins. 


TAKEAWAY/KEY POINTS: 


Ezetimibe, bile acid sequestrants, PCSK9 inhibitors, and fibrates with the exception of gemfibrozil can be 
used concurrently with statins. 


REFERENCE: 


[1] Roederer GO. Dyslipidemias. In: Compendium of Therapeutic Choices. Ottawa, ON: Canadian 
Pharmacists Association. https://myrxtx.ca. 


The correct answer is: Gemfibrozil 


JL is an 82-year-old female on rosuvastatin for dyslipidemia. She has a past medical history 
significant for type 2 diabetes, chronic kidney disease (CKD), hyperthyroidism, and osteoarthritis. 
JL's list of medications include sitagliptin 25 mg PO daily, methimazole 5 mg PO daily, 
acetaminophen 500 mg PO QID PRN, and vitamin D 2000 units PO daily. JL's most recent creatinine 
clearance is 45 mL/min, her serum potassium level is 4.5 mmol/L (normal: 3.5 - 5.0 mmol/L), and her 
serum sodium level is 140 mmol/L (normal: 135 - 147 mmol/L). 


Which of the following is NOT a risk factor for JLto develop myopathy secondary to statin therapy? 


Select one: 
Advanced agë% 
CKD X 
Gender% 
Hyperthyroidism v 


Rose Wang (ID:113212) this answer is correct. Hypothyroidism, not 
hyperthyroidism, can predispose patients to myopathy. 


Question #: 8 


10181761 
Correct 


Y Fag question 
Serd Feedback 


Marks for this submission: 1.00/1.00. 
TOPIC: Dyslipidemias 


LEARNING OBJECTIVE: 
To identify factors that predispose patients taking statin therapy to myopathy. 


BACKGROUND: 


Many drugs used for dyslipidemias have been associated with myalgias & myotoxicity, including statins, 
fibrates, and ezetimibe. The mechanism of myopathy from statins is due to decreased metabolites causing 
altered intracellular signaling pathways and enhanced apoptosis. Furthermore, decreased cholesterol can 
lead to decreased sarcolemma stabilization. The sarcolemma is defined as an "excitable" membrane that 
surrounds the skeletal muscle fibers and is the site of action potential conduction, which activates muscle 
contraction. 


There are certain patient-specific factors which can further predispose patients to myotoxicity. These factors 
include elderly patients, female patients, low body weight or frail patients, renal impairment, diabetes, 
hypothyroidism, and drug interactions. 


RATIONALE: 
Correct Answer: 

e Hyperthyroidism - Hypothyroidism, not hyperthyroidism, predisposes patients to myopathy. 
Incorrect Answers: 

* Advanced age - Advanced age is a risk factor for myopathy. 

© CKD - CKD is a risk factor for myopathy. 


* Gender - Gender is a risk factor for myopathy. 


TAKEAWAY/KEY POINTS: 


Patient-specific factors including advanced age, female gender, low body weight or frailty, renal 
impairment, diabetes, hypothyroidism, and drug interactions can increase the risk of myalgias of patients 
concurrently on statin therapy. 


REFERENCE: 


[1] Chatzizisis YS, Koskinas KC, Misirli G, Vaklavas C, Hatzitolios A, Giannoglou GD. Risk factors and drug 
interactions predisposing to statin-induced myopathy: implications for risk assessment, prevention and 
treatment. Drug Saf. 2010 Mar 1;33(3):171-87. 


The correct answer is: Hyperthyroidism 


RT is a 63-year-old male who presents to his family physician for a routine follow-up. RT's past 
medical history is significant for osteoarthritis and restless leg syndrome. He is allergic to cefazolin 


to initiate statin therapy today. RT is very anxious about this since many friends of his had terrible 
leg cramping while taking this medication. 


Which of the following statins is least likely to cause myopathy for RT? 


Select one: 


Pravastatin v 
Rose Wang (ID:113212) this answer is correct. Pravastatin has a low risk of myopathy. 


Simvastatin * 
Atorvastatin X 


Lovastatin X 


| Correct 
Marks for this submission: 1.00/1.00. 
TOPIC: Dyslipidemia 


LEARNING OBJECTIVE: 
To recognize the likelihood of myopathy occurring with different statins. 


BACKGROUND: 


Myopathy is a common adverse effect of dyslipidemia treatment. Recognition of risk factors will allow for 
the tailoring of therapy to provide maximum therapeutic effectiveness and minimal adverse effects, Patient 
risk factors for myopathy include: 


+ Age >80 years old 


Seen e 


Question # 9 


1D: 51766 
Correct 
Flag question 


* Frailty or small body frame 
* Female gender 
e Diabetes 
* Hypothyroidism 
* Using multiple lipid-lowering agents 
e Drug-interaction 
Risk factors related to the use of statins can be categorized into concomitant medications and statin 
properties, The use of amiodarone, azole antifungals (ketoconazole, fluconazole), non-dihydropyridine 


calcium channel blockers, cyclosporine, fibrates, HIV protease inhibitors, macrolide antibiotics can increase 
the risk of developing myopathy when used concurrently. 


Properties of statins that increase the risk of myopathy include high statin dose, high bioavailability, limited 
protein binding, high lipophilicity, and metabolism by CYP 3A4 and CYP 209. 


Rosuvastatin and pravastatin seem to be the lowest risk of myopathy; however, myopathy has been found 
with rosuvastatin 40 mg. 


RATIONALE: 
Correct Answer: 


e Pravastatin - Pravastatin has a low risk of myopathy. 


Incorrect Answers: 
e Simvastatin - Simvastatin has a higher likelihood of causing myopathy than pravastatin. 
e Atorvastatin - Atorvastatin has a higher likelihood of causing myopathy than pravastatin. 


e Lovastatin - Lovastatin has a higher likelihood of causing myopathy than pravastatin. 


TAKEAWAY/KEY POINTS: 


Rosuvastatin and pravastatin seem to be the lowest risk of myopathy; however, myopathy has been found 
with rosuvastatin 40 mg. 


REFERENCE: 


[1] Sirtori CR. The pharmacology of statins. Pharmacol Res. 2014 Oct;88:3-11. 

[2] Schachter M. Chemical, pharmacokinetic and pharmacodynamic properties of statins: an update. 
Fundam Clin Pharmacol. 2005 Feb;19(1):117-25. 

[3] Bonsu KO, Reidpath DD, Kadirvelu A. Lipophilic Statin Versus Rosuvastatin (Hydrophilic) Treatment for 
Heart Failure: a Meta-Analysis and Adjusted Indirect Comparison of Randomised Trials. Cardiovasc Drugs 
Ther. 2016 Apr;30(2):177-88. 


The correct answer is: Pravastatin 


MD is a 54-year-old female that requires treatment for her dyslipid 
start her on a medication to help reduce the "bad" cholesterol that is circulating. MD has heard that 
treatments for dyslipidemia can cause myalgia and she would like to avoid this side effect. She is 
very anxious about these potential symptoms, as she already experiences mild restless leg syndrome 
at night for which she takes magnesium oxide 420 mg PO BID. 


Her physician would like to 


Which of the following medications is least likely to cause myalgia? 


Select one: 
Rosuvastatin % 
Ezetimibe % 
Gemfibrozil * 
Cholestyramine v 


Rose Wang (ID:113212) this answer is correct. Myalgia is not an adverse effect 
of cholestyramine. 


| Correct 
Marks for this submission: 1.00/1.00. 
TOPIC: Dyslipidemia 


LEARNING OBJECTIVE: 
To identify the side effects of agents used to treat dyslipidemia. 


BACKGROUND: 


Many of the medications used to treat dyslipidemia have been associated with myalgias and 
rhabdomyolysis. Statins, ezetimibe, and fibrates have all been associated with myalgias. Bile acid 
sequestrants such as cholestyramine are not associated with myalgias. 


Question #; 10 


1D: 51817 
Correct 


P Fag question 


There are varying degrees of statin-induced myopathy ranging from myalgia to rhabdomyolysis. Myalgia is 
defined as muscle-related symptoms with a normal creatinine kinase. After careful consideration of benefits 
versus risks, individuals may be instructed to continue, stop, or reduce the dose of statin therapy 
depending on the severity of symptoms. If the statin is stopped, symptoms should resolve prior to re- 
initiation of therapy. Patients may re-challenge with the same statin at either the same or a lower dose, 
switch to an alternative statin, or consider alternate day dosing. 


Myositis is defined as muscle-related symptoms with an elevated creatinine kinase less than 10 times the 
upper limit of normal. It is recommended to stop statin therapy and monitor creatinine kinase until it 
returns to normal. Individuals may then re-challenge with the same statin at a lower dose, choose an 
alternative statin, consider alternate day dosing, or consider an alternative drug class. 


Individuals presenting with muscle-related symptoms and a creatinine kinase level greater than 10 times 
the upper limit of normal should stop statin therapy, and both renal function and urine myoglobin must be 
checked. Once creatinine kinase returns to normal and creatinine is stable, patients may consider a low- 
dose alternative statin, however, there is a strong consideration for the use of non-statin agents in this case. 


RATIONALE: 
Correct Answer: 


* Cholestyramine - Myalgia is not an adverse effect of cholestyramine. 


Incorrect Answers: 
e Rosuvastatin - Statins can cause myalgia. 
+ Ezetimibe - Ezetimibe can cause myalgia. 


* Gemfibrozil - Fibrates can cause myalgia. 


TAKEAWAY/KEY POINTS: 


Statins, ezetimibe, and fibrates have all been associated with myalgias. Bile acid sequestrants such as 
cholestyramine are not associated with myalgias. 


REFERENCE: 


[1] Roederer GO. Dyslipidemias. In: Compendium of Therapeutic Choices. Ottawa, ON: Canadian 
Pharmacists Association. https://myrxtx.ca. 


The correct answer is: Cholestyramine 


GR presents to your clinic this morning with muscle cramping in his thighs. Both a physical 
examination and history demonstrate no significant findings, however, his bloodwork showed an 
elevated creatinine kinase (CK) three times the upper limit of normal. GR seems quite bothered by 
the muscle pain and would like some advice moving forward. His past medical history is significant 
for dyslipidemia and osteoarthritis for which he takes simvastatin 20 mg PO QHS and celecoxib 100 
mg PO BID, respectively. 


Which of the following is the most appropriate course of action for GR? 


Select one: 
Continue simvastatin at the current dose * 
Stop simvastatin and starta ~ 7 
differen@statinvarice CK Rose Wang (ID:113212) this answer is correct. After stopping 


aapa rrai SE simvastatin and allowing CK to fall back within normal range an 
alternative statin may be safely tried. 


Stop simvastatin and initiate ezetimibe once CK returns to normal % 


GR should go to urgent care for treatment of rhabdomyolysis % 


| Correct | 
Marks for this submission: 1.00/1.00. 
TOPIC: Dyslipidemia 


LEARNING OBJECTIVE: 


To recognize appropriate management of myopathy resulting from treatment of dyslipidemia. 


BACKGROUND: 


Myopathy is a common adverse event reported with statins used to treat dyslipidemia. For the 
management of myopathy, it is important to perform a physical exam and to measure the creatinine kinase 
(CK) level. Management of myopathy can be categorized into 3 pathways based on the CK measurement. 
Patients with myopathy and a normal CK can discuss the risks and benefits of using the statin, and may 
continue with the statin at the same dose, a reduced dose, or may switch the statin for an alternative 
medication for dyslipidemia. 


Patients with myopathy and an elevated CK less than 10 times the upper limit of normal should stop their 
statin. The CK should be monitored until the level falls into the normal range. Predisposing factors should 
be treated if possible including concurrent infection, renal insufficiency, and hepatic dysfunction. 
Medications that increase the risk of myopathy should also be stopped if possible including, azole 
antifungals (ketoconazole, fluconazole), non-dihydropyridine calcium channel blockers, cyclosporine, 
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myopathy is no longer present, the patient could be considered to restart their statin with a lower dose, 
switch to an altemative statin, or alternate day dosing, or adding co-enzyme Q10 to the statin. 


Patients with myopathy and an elevated CK greater than 10 times the upper limit of normal should stop 
their statin. Both renal function and urine myoglobin should be assessed in order to diagnose 
rhabdomyolysis. Once the CK is within normal range and myopathy is no longer present, the patient could 
be considered to restart a low dose of another statin only if the rhabdomyolysis was mild. 


RATIONALE: 
Correct Answer: 


e Stop simvastatin and start a different statin once CK returns to normal - After stopping simvastatin 
and allowing CK to fall back within normal range an alternative statin may be safely tried. 


Incorrect Answers: 


e Continue simvastatin at the current dose - As the patient is experiencing bothersome muscle- 
related pain, it is most appropriate to stop the current regimen. 


* Stop simvastatin and initiate ezetimibe once CK returns to normal - Statins are first-line therapy for 
dyslipidemia, therefore, it is recommended to trial an alternative statin in this case prior to initiating 
ezetimibe. 


* GR should go to urgent care for treatment of rhabdomyolysis - GR's creatinine kinase level is not 
suggestive of rhabdomyolysis. 


TAKEAWAY/KEY POINTS: 


It is recommended that patients with bothersome muscle-related symptoms and an elevated CK stop 
current statin therapy and either a lower dose or altemative statin may be restarted when creatinine kinase 
returns to normal. If rhabdomyolysis is suspected, further testing and more stringent guidelines should be 
followed. There is a strong consideration for the uses of non-statin agents in those cases. 


REFERENCE: 


[1] Roederer GO. Dyslipidemia. In: Compendium of Therapeutic Choices, Ottawa, ON: Canadian Pharmacists 
Association. https://myrxtx.ca. 


The correct answer is: Stop simvastatin and start a different statin once CK returns to normal 
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